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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

t 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-7, 16-21, 39-42 and 49-52 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Beratan et at (US 6,245,591 B1). 

Regarding claim 1 , Beratan discloses a thermal detection system comprising: a 
temperature sensing element (i.e. pyroelectric element) that includes an electro-optic 
(EO) material layer (i.e. ferroelectric material) and characterized by an index of 
refraction; an electrical mechanism for inducing a change in the index of refraction, the 
index change correlated with a temperature of the TSE; and an optical reading 
mechanism for reading the refraction index change, thereby providing a reading of the 
TSE temperature (col. 2, lines 13-24, lines 32-41 and lines 43-67). 

Regarding claim 2, Beratan discloses the thermal detection system wherein the 
EO layer has a length axis, and wherein the optical reading mechanism includes a laser 
beam configured to propagate through the EO layer in a direction substantially along the 
length axis and a power meter for reading a change in the intensity of the laser beam 
after the beam exits the EO layer, the intensity change correlated with the refraction 
index change and the TSE temperature (col. 2, lines 13-24, lines 32-41 and lines 43- 
67). 
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Regarding claim 3, Beratan discloses the thermal detection system further 
comprising an absorbing layer attached to the EO layer, whereby radiation emitted by a 
remote body and absorbed in the absorbing layer determines the TSE temperature (col. 
2, lines 33-42). 

Regarding claim 4, Beratan discloses the thermal detection system wherein the 
radiation is infrared radiation (col. 1, lines 14-19). 

Regarding claim 5, Beratan discloses a thermal link connecting the EO layer to a 
thermally conducting substrate that serves as a heat sink, and a temperature controller 
connected to the substrate and used for setting the substrate temperature (col. 5, lines 
21-30). 

Regarding claims 6 and 7, Beratan discloses the EO material is a ferroelectric 
material in a paraelectric phase (col. 2, lines 14-16). 

Regarding claim 16, Beratan discloses a thermal detection system comprising: a 
temperature sensing element (TSE) that includes an electro-optic material layer having 
a length axis and characterized by an index of refraction; an electrical mechanism for 
inducing a change in the index of refraction, the index change corresponding to a 
temperature of the TSE; an optical reading mechanism that includes a laser beam 
propagating through the EO layer along the length axis and having a light intensity that 
changes as a result of the refraction index change; and a power meter for measuring 
the light change, whereby the detection light intensity change indicates the temperature 
of the TSE (col. 2, lines 13-24, lines 32-41 and lines 43-67). 
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Regarding claim 17, Beratan discloses the thermal detection system further 
comprising an absorbing layer attached to the EO layer, whereby radiation emitted by a 
remote body and absorbed in the absorbing layer determines the TSE temperature (col. 
2, lines 33-42). 

Regarding claim 18, Beratan discloses the thermal detection system wherein the 
radiation is infrared radiation (col. 1, lines 14-19). 

Regarding claim 19, Beratan discloses a thermal link connecting the EO layer to 
a thermally conducting substrate that serves as a heat sink, and a temperature 
controller connected to the substrate and used for setting the substrate temperature 
(col. 5, lines 21-30). 

Regarding claims 20 and 21, Beratan discloses the EO material is a ferroelectric 
material in a paraelectric phase (col. 2, lines 14-16). 

Regarding claim 39, Beratan discloses a method for radiation sensing comprising 
the steps of: providing a temperature sensing element (i.e. pyroelectric element) that 
includes an electro-optic (EO) material layer (i.e. ferroelectric material) and 
characterized by an index of refraction; exposing the TSE to radiation, -thereby affecting 
the temperature of the EO material; electrically inducing a change in the index of 
refraction, the change correlated with the TSE temperature; and optically reading the 
refraction index change, thereby providing a reading of the TSE temperature (col. 2, 
lines 13-24, lines 32-41 and lines 43-67). 

Regarding claim 40, Beratan discloses the method wherein the radiation is 
infrared radiation (col. 1 . lines 1 4-1 9). 
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Regarding claim 41 , Beratan discloses wherein the EO layer has a length axis 
and wherein the step of optically reading includes propagating a beam through the EO 
layer in a direction substantially along the length axis, and reading an intensity of the 
beam after it exits the EO layer and the intensity correlated with the TSE temperature 
through the refractive index change (col. 2, lines 13-24, lines 32-41 and lines 43-67). 

Regarding claim 42, Beratan discloses the method wherein the EO material is 
selected from the group consisting of a paraelectric and ferroelectric material (col. 2, 
lines 14-16). 

Regarding claim 49, Beratan discloses a method for thermal imaging comprising 
the steps of: providing a plurality of temperature sensing elements (TSE), each the TSE 
having an electro-optic material layer and characterized by an index of refraction; 
providing at least one dummy, wherein the TSEs and the at least one dummy are 
located in respective adjacent columns; electrically inducing a change in the index of 
refraction of each of the TSE, the refraction index change correlated with the 
temperature of the TSE; and optically reading each TSE refraction index change, 
thereby providing a reading of each TSE temperature (See Abstract arid col. 2, lines 13- 
24, lines 32-41 and lines 43-67). 

Regarding claim 50, Beratan discloses the method wherein the TSEs and one 
dummy are arranged in an array of columns and rows, wherein the step of electrically 
inducing a change includes electrically applying an electric field to an entire row and 
wherein the step of optically reading includes optically reading one TSE and one 
dummy (See Abstract and co!. 2, lines 13-24, lines 32-41 and lines 43-67). 
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Regarding claim 51, Beratan discloses the thermal detection system wherein the 
EO layer has a length axis, and wherein the optical reading mechanism includes a laser 
beam configured to propagate through the EO layer in a direction substantially along the 
length axis and a power meter for reading a change in the intensity of the laser beam 
after the beam exits the EO layer, the intensity change correlated with the refraction 
index change and the TSE temperature (col. 2, lines 13-24, lines 32-41 and lines 43- 
67). 

Regarding claim 52, Beratan discloses the EO material is selected from the 
group consisting of a paraelectric material and a ferroelectric material (col. 2, lines 14- 
16). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 9, 11 and 14-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Beratan et al (US 6,245,591 B1) as applied to claim 2 above, and 
further in view of Jaeger et al (US 4,758,060). 

Regarding claim 9, Beratan discloses a thermal detection system comprising: a 
temperature sensing element (i.e. pyroelectric element) that includes an electro-optic 
(EO) material layer (i.e. ferroelectric material) and characterized by an index of 
refraction; an electrical mechanism for inducing a change in the index of refraction, the 
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index change correlated with a temperature of the TSE; and an optical reading 
mechanism for reading the refraction index change, thereby providing a reading of the 
TSE temperature (col. 2, lines 13-24, lines 32-41 and lines 43-67). Beratan does not 
disclose of a Mach Zehnder Interferometer (MZI) reading configuration. Jaeger 
discloses a thermal detection system wherein parallel dummy immune to radiation 
induced temperature changes positioned in parallel with TSE wherein optical reading 
mechanism further includes a Mach Zehnder Interferometer (MZI) reading configuration 

i 

(col. 1 , lines 51-68 and col. 2, lines 1-15). Jaeger teaches electro-optic high voltage 
sensors comprise a Mach-Zehnder device of the diffusion type having first and second 
parallel waveguide sections for transmission of an input signal, wherein first and second 
wavelength guide sections are covered with thin films of material having large refractive 
indices to the waveguide sections, the thin films having sufficiently different thickness 
above each of the parallel waveguide sections so that a uniform elector-magnetic field 
applied to the parallel waveguide section will cause propagation constant in the parallel 
waveguide sections to be varied in different ways, resulting in a phase difference 
between signal transmitted by the first and second waveguide sections (claim 4). 
Therefore, it would have been obvious to modify the apparatus suggested by Beratan, 
to include a Mach Zehnder Interferometer (MZI), as disclosed supra by Jaeger, to allow 
for a more versatile apparatus. 

Regarding claim 11, Jaeger discloses the MZI reading configuration includes a 
splitter for splitting the laser beam into two beams to obtain a combined output light 
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intensity measurement based on the two beams and correlated with TSE temperature 
through the index of refraction change (col. 3, lines 1-12). 

Regarding claims 14 and 15, Jaeger discloses an optical calibrating mechanism 
used for calibrating the light intensity (col. 1 , lines 52-61 ). 

5. Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Beratan et al (US 6,245,591 B1) as applied to claim 16 above, and further in view 
of Jaeger et al (US 4, 758, 060). 

Regarding claim 27, Beratan discloses a thermal detection system comprising: a 
temperature sensing element (TSE) that includes an electro-optic material layer having 
a length axis and characterized by an index of refraction; an electrical mechanism for 
inducing a change in the index of refraction, the index change corresponding to a 
temperature of the TSE; an optical reading mechanism that includes a laser beam 
propagating through the EO layer along the length axis and having a light intensity that 
changes as a result of the refraction index change; and a power meter for measuring 
the light change, whereby the detection light intensity change indicates the temperature 
of the TSE (col. 2, lines 13-24, lines 32-41 and lines 43-67). Beratan does not disclose 
of a calibration mechanism. Jaeger discloses an optical calibrating mechanism used for 
calibrating the light intensity (col. 1 , lines 52-61 ). Jaeger teaches a Mach-Zehnder type 
interferometer to act as a high voltage sensor, the device is adapted so that the 
propagation constants of the two parallel sections of the device are different functions of 
the applied electric field or potential, as a result the relative phases of the guided optical 
fields emanating from each of the parallel sections is different, and the phase difference 



Application/Control Number: 10/698,463 Page 9 

Art Unit: 2884 

is measured as a change in the output intensity in the output section of the device (col. 
1 , lines 52-61 ). Therefore, it would have been obvious to modify the apparatus 
suggested by Beratan to include a calibration mechanisms, as disclosed by Jaeger, to 
allow for a more versatile apparatus. 

Regarding claim 28, Jaeger discloses the calibrating mechanism is selected from 
the group consisting of phase compensator (col. 1 , lines 52-61 ). 
6. Claims 44-47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beratan et al (US 6,245,591 B1) as applied to claim 41 above, and further in view of 
Jaeger et al (US 4, 758,060). 

Regarding claim 44, Beratan discloses a thermal detection system comprising: a 
temperature sensing element (i.e. pyroelectric element) that includes an electro-optic 
(EO) material layer (i.e. ferroelectric material) and characterized by an index of 
refraction; an electrical mechanism for inducing a change in the index of refraction, the 
index change correlated with a temperature of the TSE; and an optical reading 
mechanism for reading the refraction index change, thereby providing a reading of the 
TSE temperature (col. 2, lines 13-24, lines 32-41 and lines 43-67). Beratan does not 
disclose of a Mach Zehnder Interferometer (MZI) reading configuration. Jaeger 
discloses a thermal detection system wherein parallel dummy immune to radiation 
induced temperature changes positioned in parallel with TSE wherein optical reading 
mechanism further includes a Mach Zehnder Interferometer (MZI) reading configuration 
(col. 1, lines 51-68 and col. 2, lines 1-15). Jaeger teaches electro-optic high voltage 

SenSOrS COmDrise a Manh-7phnrlpr ripvir.P nf tho Hiffi icinn twno hawinn firct anH cornnH 
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parallel waveguide sections for transmission of an input signal, wherein first and second 
wavelength guide sections are covered with thin films of material having large refractive 
indices to the waveguide sections, the thin films having sufficiently different thickness 
above each of the parallel waveguide sections so that a uniform elector-magnetic field 
applied to the parallel waveguide section will cause propagation constant in the parallel 
waveguide sections to be varied in different ways, resulting in a phase-difference 
between signal transmitted by the first and second waveguide sections (claim 4). 
Therefore, it would have been obvious to modify the apparatus suggested by Beratan, 
to include a Mach Zehnder Interferometer (MZI), as disclosed supra by Jaeger, to allow 
for a more versatile apparatus. 

Regarding claim 45, Jaeger discloses the method wherein the step of optically 
reading further includes positioning a parallel dummy immune to radiation induced 
temperature changes in parallel with TSE, and wherein the optical reading mechanism 
includes a first beam propagating through the TSE and a second beam propagating 
through the parallel dummy, and means to obtain output light intensity measurements 
based on two beams and correlated with TSE temperature through index of refraction 
change (col. 3, lines 1-12). 

Regarding claims 46-47, Jaeger discloses the method further comprising the step 
of calibrating the light intensity by positioning an optional calibrating mechanism (col. 1, 
lines 52-61). 



i 
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7. Claims 54-56 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

a 

Beratan et al (US 6,245,591 B1) as applied to claim 51 above, and further in view of 
Jaeger et al (US 4, 758, 060). 

Regarding claim 54, Beratan discloses the method wherein the step of 
electrically inducing a change in the index of refraction includes applying the electrical 
field to a pair composed of the TSE and at least one dummy (col. 2, lines 13-24, lines 
32-41 and lines 43-67). Beratan does not disclose of a Mach Zehnder Interferometer 
reading configuration. Jaeger discloses the step optically reading further includes 
reading the intensity through a Mach Zehnder Interferometer (MZI) reading 
configuration (col. 1, lines 51-68 and col. 2, lines 1-15). Jaeger teaches electro-optic 
high voltage sensors comprise a Mach-Zehnder device of the diffusion type having first 
and second parallel waveguide sections for transmission of an input signal, wherein first 
and second wavelength guide sections are covered with thin films of material having 
large refractive indices to the waveguide sections, the thin films having sufficiently 
different thickness above each of the parallel waveguide sections so that a uniform 
elector-magnetic field applied to the parallel waveguide section will cause propagation 
constant in the parallel waveguide sections to be varied in different ways, resulting in a 

a 

phase difference between signal transmitted by the first and second waveguide sections 
(claim 4). Therefore, it would have been obvious to modify the apparatus suggested by 
Beratan, to include a Mach Zehnder Interferometer (MZI), as disclosed supra by Jaeger, 
to allow for a more versatile apparatus. 
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Regarding claims 55 and 56, Jaeger discloses the reading through the MZI 
reading configuration includes splitting the laser beam into two beams that propagate 
respectively through the TSE and the dummy of the pair and combining the two beams 
into an exit beam after they exit the TSE and the dummy, the reading intensity including 
reading an intensity of the exit beam (col. 1, lines 51-68 and col. 2, lines 1-15). 
Allowable Subject Matter 

8. Claims 29-38 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding independent claim 29, the prior art does not disclose or fairly suggest 
a thermal detection system comprising a plurality of dummies, wherein the electrical 
mechanism is applied to a pair of the individual (TSE) where the optical reading 
mechanism applied simultaneously to the (TSE) and the dummy of the pair to provide a 
reading of a temperature difference between (TSE) and dummy. The examiner notes 
that while it is known in the art of a thermal detection system comprising: a temperature 
sensing element (i.e. pyroelectric element) that includes an electro-optic (EO) material 
layer (i.e. ferroelectric material) and characterized by an index of refraction; an electrical 
mechanism for inducing a change in the index of refraction, the index change correlated 
with a temperature of the TSE; and an optical reading mechanism for reading the 
refraction index change, thereby providing a reading of the TSE temperature (see for 
example Beratan et al -- US 6,245,591 B1 - col. 2, lines 13-24, lines 32-41 and lines 

thP 
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plurality of dummies, wherein electrical mechanism is applied to a pair composed of a 
TSE and a dummy thereby providing a reading of temperature difference between the 
TSE and the dummy. 

The remaining claims 30-38 are allowable on the basis of their dependency. 
10. Claims 8, 10, 12-13, 22-26, 43 and 53 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Regarding dependent claims 8 and 10, the prior art, as stated supra, does not 
disclose or fairly suggest of a thermal detection system wherein the optical reading 
mechanism includes a cross-polarizers configuration of two polarizers positioned on two 
sides of the TSE along the length axis. 

Regarding dependent claims 12 and 13, the prior art, as stated supra, does not 
disclose or fairly suggest of a thermal detection system wherein the parallel dummy 
includes an EO material different from the TSE EO material. 

Regarding dependent claims 22-24, the prior art, as stated supra, does not 
disclose or fairly suggest of a thermal detection system wherein the optical reading 
mechanism includes a cross-polarizers configuration of two polarizers positioned on two 
sides of the TSE along the length axis. 

Regarding dependent claims 25 and 26, the prior art, as stated supra, does not 
disclose or fairly suggest of a thermal detection system wherein the parallel dummy 
includes an EO material different from the TSE EO material. 
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Regarding dependent claim 43, the prior art, as stated supra, does not disclose 
or fairly suggest of a method wherein the step of optically reading further includes 
positioning two cross-polarizers on two sides of TSE to obtain intensity reading. 

Regarding dependent claim 53, the prior art, as stated supra, does not disclose 
or fairly suggest of a method wherein the step of optically reading further includes 
positioning two cross-polarizers on two sides of TSE to obtain intensity reading. 
Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Faye Polyzos whose telephone number is 571-272- 
2447. The examiner can normally be reached on Monday thru Friday from 7:30 AM to 
4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on 571-272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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